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[ASM! 

[-8-^1 

TflojB 5}<y^ &3L7>}^ ^ zl ^ ^l^*Vcf. # 

7l ^.£^1 y>£^l 71^:, ^-71 «Ve^1 7l^ 7>s.^l oiH e}-<y, ^ #7] 

TflolB e}^^] g^r JeLJlS]- 3Xfl^^- ^H]^4. tij-w^ y).^ ^ofl ^0]^ 

sKi^l: ^*Kr #31, #71 TflolH 5^1^ 4^ gfe i5ilolAi# ^*Kr #7)1, ^ 
#7) 711 °1B eKIsi ^# S^r ^*Rr ^S-W. #7] list 

^7] Tfl o]E H}<ti^ ^# ^.S*>S.S, 3^r§-^olM SC14 ^ ^«fl ^"71 

[tfl3.-£] 

£. 2 
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- ^ Zl ^§^j ^^{Semiconductor device and method of forming the 

same} 

£ la^ ^efl 7l#ofl 4f Til o]h 2}<>]^- ^r£^l 4i*r^ M-B)-sH 

£ lb^ ^sfl 7l^o)l cq-s. s. i a ^ laVE^l ^.g. i-i'e}-<y ^ n-n 'sj-ol-g. nj-ej- 

£ 3-^ ^ «r^tr n^-a. £ 2£] *V£*ll ^^># HI-HI ' s^o], 

IV-IV eKl, ^ V-V 2r°l-a: ^ ufEf^cf. 

£ 5-cr w>^-2j*V ^Al^o)] rcf^-, £ 2^1 tiV£*fl di^V* III-IH ' 

SftL IV-IV e}-<y, ^ V-V Hr^-i: 4^ #^511^8- M-Bj-^cf. 

£ 6a ^^1 £ 6ctt £ 5^1 ^*Kr "J"^* ^x>^ 0.5. M-Bf^^ ^ 
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<9> HV£^1 ^# - ££5]inHfl^ ^<HH 4^ ^ JL^- 

(proximity effect ^*fl ^#7ll^cf. aV£^l ^>7> Jl^^^-^oi] aj-e}- jzfligo] a>o] 

<10> £ la^ ^efl 7]<£<q 4^ TflojE el-^l-g; if-^ *VE*fl -fc^ q-E}-^ 

<n> S. lb^r ^Bfl 7l#ofl ccf^- £ la^ 1>J£^1 ^7fl- I-rej-o] ui n-n'e]-oi-g- 45} 
^ t-V€- ^£ti- M-Hf^rf. £ lboflA^) s. las] H'5}o]|. rcj-e)- ^ 
^ KaaHl, zi^Ji II-ire}^# 4^ ^V-E- ^S^b <3<3 2(bbH] M-^vflcf. 

<12> £ la ^ 51 lb# ^efl 7]^ofl ^ TflolH ^*Hr ^ 

3:4. -f^d, ^51*1] 7l^;(l) ^-ofl #^^^ (AR )^ ^^SWFOX, 3)* 

7l^(l)^ ^ ^ole a>2|.^(5) ) #^^^^-^-(7), 

(9), ^ «BKll)^ #7l ^#(11, 9, 7, 5) -§- *HliiL sflE^H 

Til e^(GL)^- ^^tl-q. #71 *e^* W iSal^zLsfl^ ^j^H, i£ ^ 
3(M)^ ^7> aV^cll -gafls. H^^r TllolH 5}o](GL)s] cj-y-(E)^ e^SL^f 

ofl ^*fl 51 la2f ^-o] £ lb^Sf ^-ol <Q-n>^- oj-g-cf. ^ ^ 0 ] 
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H ^^(GD* ol^oj^a.^. A>.g-^ ^-§- ^^(4)* LDD 

♦ ^^*>7l ^*H. #7l «KE*ll ^^cHl ^Sl^M- 

#71 71MB bKI(GL)^ *M3* ^1 0 H(13)« ^#^^1, #7l tJMh 5^1 (GL) 
2} #71 ^2llol^(i3)l- ol^oj p> ^ 3S _ A>-g-^H °J°4(14)# 
. °H, #71 tIMB 2l-°J(GL)2l ^(E)oflA^ TflolH sfl€^l Sir^M # 

71 ^9i^o] 71^1 ^Ti^H ^3|lolAi(13)7> ^ ^3*1 ^^(^04 2> bb) . 

^1^^, ^^-*<HH ^S. A>-g-Sl if- SCKNH4OH, H 2 0 2 ^ €°l^r 
^r7V #71 i3EllolA-l(13)7> t^Tfl «g^3<H #71 Tflole ^0} 

(GL)^l ^(EHl ^^-*H #71 ^^(9)^: ^-9jt+. aVjE^ A]sl#oil 

^1* 0)71^. 

[^-^ol ol=J7 7> tf}^ 7^ 4^1] 
<13> CCl-51-A^ #71 ^^11- «M^>7l TlMB H}?^ # 

^7>Al7l^0iHl o^d-. 

<14> #71 71^3 ^1-^1* ^#*>7l ^l^H, ^6\] tcfs y> £ ^ ^7>^ 711 °1^ 

3 ^« $-5-^ 31 ^«l*Hfr ^-g: ^^.S. ^cf. 

<15> ^ d #4*1-711, #7l aL£^l 4i7>^ tiVS^l 71^:, #71 tiV£;<fl 71^ 7>S-^S.^ 

TllolH e^ol ; ^ #7l TflolH 5l-9j^ <=H*-» g^r iLJ: 1 ^ 2fl^-g- ^l^tf. °1 nfl #7l 
iL^sJ- 3fl€-°r ^el^- ^5l-^-(Si3N4) SE^ #5l-5l-^-S °1^-^1^. 
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<16> #71 -%7] 7\\ °1H 5^-0]^ §1^ ^"71 7flolE nJ-tLo^ ^ o] E 

<17> #7] ^2i<$*\, -8-71 7fl°lH el-^l^r *M1JL <5j^ sj)^ 5J ^n}. ^ o_ 

<18> # 7 ] ^^Rr «<H]^ cf^-JZ)- ^-cf. ^7-1, «VE*H 71^1 Tfl °1H e}^]^- ^ 

^W". ^71 TflolH ^.fr ^olA^ -LElJl, ^7l TIHJE 

<19> A cM ^6|j sa<H>H, -*7l ^M^Sf ^-71 iLJL^ 3fl ^Hl ^€ 

<20> ^-71 «<HH SaoH, <#7] TflolH ej-o]^-, ti} E ^l 7}% #o|) Aj-Jr}.^ ^ 

^llsl-€ 9X^r. -2-^1 3, <^7l^ ^flS]^ -^Hfe 7 flAl^ ufl-g-o] ^7^>J7 ^-^^^ 

^ 9X^ =1^JL ^^^HlTfl M. Aj-^-ol ^ §>7l ^*ti jf[ 

^SH^Itt 53o] cf. ^ol Cf=. * ]£i=. 71^; ^Hl ^^H^ 3^ H^^r 

^ # HL^r 71^- ^-ofl ^1^ ^ ol^^ £ ^ ZL^ A>o]oH ^1 30^ ^ol 7 fl 7 fl^ 
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t£ 9X^r. #*IH -^^tt SA]^ Jf^l-^ 

<23> <-Ma]<^1 i> 

<24> £ 3f ^ t^fil ^*HH £ 2^ «V£*fl HI-HI ' ej-o], 

IV-IV £K1, * V-V e}-*l* i&^i&M- M-B^vflcf. £ 3^1 SH>H, i <g 

^(a)^r III-III ' A°dSr ^5=, 2 <^(b)£- IV-IV a}-<?]* ccfe} t>1-E- 

^r^£, ^ X| 3 ^*3(c)^ V-V A9l^r ^ 7}€- M^W. 

< 25 > E 2 53 ■£ 3^ «KE.*fl 71^(100)^1 %^<^^(AR)# ^§*Hf ^7>£-&) 

TOox, 102) °1 #7l *^^^(AR)-8: 7>S.^sfe TflolH eKKGLH 91^. #7l 

TflojE BK!(GL)£ *>3fl5. ^#5} TflolE AV5j-^(104), 1-^^H]^^(106), 
(108), ^ 7fl^^^(H0)o.S.' ^l^-^^l^. oH, # 7 ] ^olB #3^(104)£r 50-300A 
3 tMI*, #7l l-el#Bl§-^( 106)£- 700-900 A ^ ^ #7l 

E ^€^-(108)^ 400-600A21 #7l 7fl^^-(110)^r 1900-2100A5] 

^ #7l TflolB BK1(GL)3 ^^-i- ^5H^H(114a)7> ^flthl. #7l 

3(AR) i^Wfe #7l TllolH i*KKGL)3 ^^-^ -3(112)3}-, # 

71 iJflolAl(ii4 a )s) ^^Sf Ji^i£ <g^(115)°l $icf. t^oIb 

^(GL)Sl #^(E)^r #71 4.7]- £3^(102) #ofl 3*1*V^, jijrnv 4^( S( H4b)«Hl ^ 
^ #71 ^ol^ldua) gj ^-7) sfl^(s, 114b)^r o^ol 
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*H, wl-^^Ml ^^SWSi^) SE^ #S^°.5. ol^c^^]cf . #71 MS^ =fl^ 
(S, 114b)* 400~600A^ #* ^ 

£ 4a ifl*l £ 4c^ 5. 3^1 ^*Rr £*H o.S iJ-^Kflfe ^ # 

£ 4a» t^§}^ , tihE*fl 71^(100) #<*fl -M-^-sWFox, 102)* 
«3^(AR)* #7] ti>£^l 71^(100)^ ^ ^Hl ?1HB ^^-(104), ^4 

51^(106), ^€.^(108), £ ^^(llO)* *H|S M%-^A. #71 7ti^(110)* 
^el-s ^3^0.3. ^ 5£i=K -#71 «M-(110, 108, 106, 104)* *HltflS. 

«H >noiB eKKGD* #71 711 olB sKl(GL)* °l*^<y *}+ELS. a>**H 

«#°J^(AR) xfl*l| T^JE <8 3(112)* ^^W. 

£ 4b 5> 5. 4c» #S«>^, A o v 7l tiVH^ll 7l^r(100)^l ^ #ofl ^^^-(114)* €■ 
i^7H 3 ^"71 ^eft 114)* -i-Bl^*J3WSi3N 4 ) iE-b #3^_<LS 
^^ttcf. #71 tIMe Bl-ol(GL)^ ^(E)^t m^^- ISel^AE sfl^CPRl)* ^#t!r 

cf. ^-71 issil^iB *H^(pri)* MA D fias. *}**H #7i ^«S*Kii4)* °l«<3-# 
MAW. *\rA*\, S. 34 ^1, Tflole e|o](GL)sl s^* ^ i4°H(H4a) 

» ^*Rr #71 TflolH sJ-°l(GL)S] ^(E)l- £tt HJl^ *Hfi(S, 114b)» 

#7l SSefl^l^E 3flBi(PRi)^- aflTlth}. #71 TflolB 4o}(GL)4 >SM 

*1(114a) ^ ^7l Iis[ 3lfl^(114b)# 01*^^3.^ *>*«H #71 &S.2ft 7}^r 
(100)3 *^<8^(AR) vflofl ji^S. <8*|(£. 3, n5)o. <g#^.t|.. 
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< 29 > #7] tij-^oll Si^H, ^"71 iSB} 3ffl^(S, 114b) ©1 ^7l Tfl o] 3 e}ol(GL)^ 

^# JU^KelS., ^Mr^°lH SCl^ ^*fl ^7l ^i^l^(108)ol £ 

<30> <^Al^l 2> 

<3i> £ 5^ ^ cf^- w}^*!: ^HH nj-ej-, 5. 2S\ aV£*ll III-III ' 

e^l, IV-IV ^91, ^ V-V eKl^- 44 4€- ^JZ** 44\£4. £ 5«fl 9X°]^\^ 
5. 3*^ ^1 1 <3^(a)^ III-III ' 44 7}^ ^3£, ^1 2 <^^(b)^ IV-IV 4 

o]^. rt)-B} ^ t^JE, 5! ^ 3 <3^(c)£- V-V 4<?l-8r ccj-^- ^JE* 44 44 

<32> £ 2 ^ £ 5t %^*>^, ^aH] 14 wlm^- n)] i ^- ^Al^ofl 

7llo]B 4<?](GL)^ ^4 ^(E)« g^r i^ol^dua), ^ ^7] TlHH 4<y(GL)4 
^(E)« H^r JiLJL4 sfl^(s, 116b) -8: ^4*Kr ^-g- tb4. ^71 i^ll 

o]^(n4a)^ -S-71 TflojB h^(GL)^ 'EHMEHH, # 7 j 7fl°lB 4<y(GL)4 ^7} II 
4 ^^(S, 116b) oil 7fl*M4. ^"71 iLJl4 2fl^(S, 116b)^r 14 £LJl4 3fl 

^i(S, 114b)4 alm^- nfl, ^-7l]7l- gJ=o.4, u>^2l*>7fl 1/5 ^5L4 3Hr4. ^4 

list sflliCS, 116b)£r 80-120A4 ¥^11- ^ &4. 

< 33 > £ 50} tg^s}^ £ 6a vfl^l £ 6c# ^«fl ii^^lJL ft4. 

<34> £ 6a^4 JE6c« #2:*>^, 1^ t£ 45 <q. go. ^<a^-(114)* # 

0l« 0 >^ 44*M, #4 TflojE 2}ol(GL)^l ^4 ^(E)« 
(114a)# ^^W. ^"71 711 °1S 4<y(GL)4 ^-71 i3JllolA|(114 a )S. ol^oj 
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*}-8-*H -#71 tf_K£*fl 7] %( 100)$] %^<g^(AR) Jl^S. ^^(115)^- ^ 

^7l «K£*ll 7l^-(100)^| ^ #«fl iJl^(116)-g: °H, }L5L^ 

(116)£r #71 ^^^(114)21- #^5. ^€ <r 5M. ^Hl 1^1 ^^^-(114)^1 

^1^ 1/5 ^5L3. *r *}#z\*}7)) 80~120A^1 ^*]1« ^ ^ &cf. ^ 

7l TflolB 2l-o](GL)^ #Jf(E)€- £5.-^- #71 Ji5l^(116) ^Hl i£efl^liE 3fl^(PR2) 
* ^ ^7l iSefl^liH 3m(PR2)-g- A>-g-^ ^-7) ^(116H1 o]W§ 

a}z}v§- ^^o} %^^^(AR) #£} 711 °1H ^<?](GL)^: ^7] 7\\°\B. 

^l(GL)^ #Jf(E)» sfl^CS, 116b)-8: iSell^^B ^ 

(PR2)^r ^T^cf. #71 ^^(116)^1 ^1» ^l^^Jl, ^AHHlAi c}- = ^ ^s. 

4^1, ^^l #5.*ll i7f * ZL ^ w o V^ofl rtfS.Tg, 711 °1H 5^<?121 # 

S^r JiiL^- 2Hli# ^-til^oc] _ ^-71 iLJrn}- BflE^ol #7] 7)1 ^1 JeL ^<?]^) ^Jf# Ji 

^>H.S, ^#^<HH SC14 ^ 4^-§- oJ H1 ^1 ^"71 TllolH ^#£)tt ?A-9r 
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[3^* 1] 

^•71 7fl°lH 2^13 ^« *HH* ^l^Rr wVEall 

2] 

*ll l 3HI &<>H, 

^■71 M D -t ^S]^ €3WSi 3 N 4 ) iE^r ^S^iLS ol^oj^l^ o. ^ 

3] 

*ll l 5fl<>H, 

^•71 7flo]B ^<y^ ^"71 TflolB ^<?1^ &^*\}*\ ^7} Tflol^ ^ 

■[3^4] 

^ 3 ^1 

AJ-71 ^H*^ ^3^(Si 3 N 4 ) SEfe ^rs^JlS. °l^-<H*m ?A^r s^jAi 

#£^1 db4. 
5] 

*H i %H| $a°H, 
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^7} 7flo]H ^-91^ ^-7) 7l^r ^Hl ^V^lS. ^ 

6] 

*11 1 *<M1 ^<H^, 

•#7l 51*14 3fl^^ ^31, ^e], t^^i^S ^l^^l^ ^HJiLiS. 

7] 

^"71 TflolH 5}°J^ ^^o]A^ ^S}^ ^1; 

si 

^1 7 91°]*], 

[^^*J- 9] 

*fl 7 *J-ofl &<>H, 

^7>. 
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10] 

HI 

41 10 StM^I, 
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[£. 4a] 
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[S. 4b] 
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4c] 
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